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A oTUDY  OP  OXA^OLO^  AHD  . .^3?07A30L0II  '^IHCS  A3D  tJHSIH 


Dscoiti  OsiTioir  irBomjo?s- 


asolon 


uHy-Caig-HH 


which  tha  hydrogen  on  tho  nitrogen  has  been  substituted  an  arom- 
atic residua.  Tiere  this  hydrogen  in  the  osasolon  ring  has  been  sub- 
stituted by  the  group  3,  the  resulting  oorapound  is  called  vT-H  oxazolon. 
Slallarly,  in  the  ^se  of  the  pentoxazolon  ring,  the  resulting  compound 
is  called  ^-3  pentoxazolon. 

!Tha  object  of  this  research,  in  addition  to  the  formation  of  var-- 
iouB  ring  compounds  of  the  above  nature,  was  a study  of  their  hydrolysis. 
They  should  give  amino  alcohols  u on  hydrolysis,  with  the  loss  of  carbon 
dioxide. 


— ^ H23H-CH  j-CHgOH  d-  COg . 

Various  cases  in  which  R was  i^ienyl  or  substituted  phenyl  were 

studied.  In  previous  work  it  had  been  found  that  there  were  ccmplications 
In  the  formation  of  the  peutoxasolon  rings,  the  reactions  resulting  In 


tho  fozmation  of  other  than  the  desired  compounds 
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HIS50RICA1. 

2!h3r®  has  not  been  a groat  deal  of  vrorlc  pablish^i  on  oxazolon 
and  pentosasolon  ring  com;ounds, 

Hemlroers|:j^^made /d-ohlorethyZ  chlor  carbonate  frora  phosgene  and 
ethylene  chlorhydria*  condensing  this  with  aniline,  he  made  the 
-chlor  ethyl  ester  of  phenyl  carbSBalnio  acid*  He  then  made  T?-ph«:yl 
oxaaolon  by  treating  the  ester  with  alteli* 

Otto^  made  ^f-rhenyl  oxasolon  in  a different  way.  He  condensed  ani- 
line fflth  ethylene  chlorhydrin  to  form  hydroxy  ethyl  aniline  and  then 
treated  this  compound  with  phosgene. 
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Tff30H2TICAL, 


Oxaaolon  and  pentoxasolon  rlnfjs  ar©  fornod  b:;  the  eondensation  of 
^•ohlor  esters  of  ohlor  carbonic  acid  with  prixaarjr  arttaatio  amines. 

The  ppodncts  of  this  condensation  are  derivatives  of  carhaminic  aold. 

"hen  these  oarbaralnic  acid  derlvati«‘es  are  treated  with  ercess  alicaill 
in  solution,  HCl  splits  out  of  the  side  chain  and  a ring  ooraponnd  Is 
fomad.  i'hen  ohlorethj’'!  chlor  carbonate  is  usod,  the  ring  coE^Joand 
formed  is  a derivative  of  ozazolon  and  wh«i  ohlorpropyl  chlor  carbonate  is 
used,  the  ring  coearjcund  Isa  i>entoxasolon  derivative,  vhe  reactions 
involved  are  as  follows: 


2RHH2  +'C1-C0-0-CH:j-CH2-C1  -T^HIH-CO-O-CHg-CH^-Cl 
-f-  Rim^^HCl. 


R2H-C0-0-GH^CH2-C1  KDH 


,C0-0 
; \ 
CH^-CH 


The  amines  used  in  the  preparation  of  the  ring  compounds  were  ani- 
line and  p-ohlor  aniline. 


/d -ohlorethyl  chlor  carbonate  was  made  by  passing  ihosgene  into 
eVhylene  chftoihydrin.  /~«*ohlorpropyl  ohlor  carbonate  was  made  by  passing 
phosgene  into  trlmethylene  ohlorhydrln. 

The  ooMensatlons  between  the  rtmaatic  primary  aminos  and  the  chlor 
esters  of  chlor  carbonic  acid  w0"e  carried  out  in  water  enspensioa* 

The  carbaralnic  acid  derivatives  thus  fomed  ware  white  crystalline  solids 
soluble  in  the  ordinarj^  organic  solvents  and  usually  crystal  Usable  from 
one  of  them. 


The  formation  of  the  ring  ccmipoujads  from  the  carbaminlc  acid  deriv- 
atives was  brought  about  by  refluxing  the  latter  with  four  or  five 
moles  of  aUcall  in  concentrated  aeueous  solution. 

The  preparation  of  the  amino  alcohols  was  attempted  bj^  first  isolating 


4. 

th®  ring  corapqwids  and  then  hydrollsilnc  thm;  and  also  by  prolonged  troat- 
mant  of  the  carbaminio  acid  dorivativee  with  KOH  solution. 
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i reparation  of  r -chloiT^rojyl  Chi  or  Carbonate. 

94  g*  of  teimothyleexe  ohlorhydria  were  placed  in  a bottle  surrounded 
by  loe  and  salt.  Phosgene  was  p''.esed  throuf^.  in  a stream  of  babbles, 

(slow  enough  to  be  counted)  until  tiie  weicdit  ronalnad  constant.  ?he  In?- 
crease  in  weight  was  about  80g*  A rather  narrow  bottle  was  used  so  that 
the  phosgene  ould  have  , greater  opportunity  to  react  with  the  ohlorhydrin. 
A calcitan  chloride  tube  was  used  In  the  babe  carrying  the  gas  out  of  the 
bottle  to  prereat  water  from  getting  into  the  7'ea4)tion.  About  six  hours 
were  retuirad  to  pass  In  the  phosgene.  After  the  phosgene  was  all  passed 

in,  the  bottle  was  allowed  to  warm  to  room  temperature  ^tnd  the  contents 

# 

were  poured  into  a 500  cc.  flask  fitted  T<-(dth  a reflux  condenser  with 
a calcium  chloride  tube  in  the  top.  '^he  mixture  was  refluxed  for  an 
hour  or  two  until  no  more  HCl  or  GOCl^  was  given  off.  'he  mixture  wao 
cooled  and  washed  once  witJi  a 5^  solution  of  sodium  carbonate  and  then 
twice  with  distilled  water. 

‘The  produc*  was  then  distillod.  Boiling  oint,  178-80.  Yield, 
70-75^^. 


Pr8i;aration  of  r -ciilorpropyl  SSter  of  i>-Chlorpheuyl 
Carbomiaic  Acid. 

xO  lo4  g.  of  p-ohlor  amiliae,  500  cc,  of  water  arc  added.  75  g. 
of /^ohlorpropyl  ohlor  carbonate  are  added  In  portions  of  5 cc.  ^The 
reaction  mixture  is  shaken  vii’Crously  after  each  addition.  After  the 
last  of  the  ohlorcarbonate  has  boon  added,  the  reaction  is  allowed  to 

stand  for  12  hours  or  more,  I’lis  ’.vator  Is^er  is  separated  in  a seiJuratory 
funnel  and  tae  oily  layer  puured  out  into  a boaker.  .’his  is  ashed  with 

t.-.’ 

• y, 

a lo'/'  solution  of  HCl.  Upon  washing  with  KCl  the  product  becomes  solid. 
It  Is  filtered  off,  washed  with  water,  ;md  dissolved  in  300  oo.  of  ether. 
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The  ethereal  solution  is  dried  over  oalcitun  ehloride.  150  cc.  of  ligroin 
are  added  atvd  most  of  the  ether  is  evas^orated  off  on  the  steam  hath. 

On  ooolin^?,  the  product  oi'ystallises  out  In  white  needles,  yield  70^. 
iloltiag  -’oint  5iV53®. 

In  preparing  the  r -chlorpropyl  ester  of  phei^l  oarbaminic  acid  by 
condensing  aniline  with  /^ohlorpropyl  ehlor  carbonate,  difficulty  was 
er-perlonced  in  getting  the  p'Oduct  la  a crj/stallino  foi«i.  It  is  necessary 
to  wash  out  all  traces  of  the  aniline  with  dilate  KOI# 

?rei)aration  of  F p^Chlorphonyl  Fentoxasolon. 

5 g.  {One  mole)  of  the  carbatalnlc  ester  aad  6g,  (6  soles)  of  EOH 

« 

were  refltucod  with  SO  co.  of  water  for  one  hour.  The  mixture  was  ooolcd 
and  extracted  with  100  co.  of  bensene.  About  half  of  the  bensone  was  evap- 
orated off  and  the  pentoxazolon  was  precipitated,  on  cooling,  by  adding 

ligroin.  The  crystals  were  filtered  off,  dissolved  In  benzene  and  re- 
preolpitatod.  The  x>rOduct  was  then  dissolved  in  hot  water  and  allowed  to 
crystallize  out.  Ihe  product  should  be  ^ite.  If  hi<^ly  colored  it  may 
bo  boiled  with  a little  bone  black,  yield  of  lurlfied  material  was 

45^'  Of  the  theoretical.  Melting  Point,  113-114®, 

reparation  of  the  .Aialno  lloohol, 

5 g.  of  the  /^chlorpropyl  ester  of  p-chlorphenyl  carbaminic  acid 
were  refluxed  eight  hours  with  5 g.  of  KOH  in  conoeatratod  acueous  solution. 
In  an  attempt  to  carry  the  reaction  throu^,  to  the  amino  alcohol  without 
isolating  the  pontojrasolon  as  an  intermediate.  The  result  was  a mlyture 
of  an  oil  and  a solid.  No  definite  conpound  was  isolated. 

10  g.  of  S i-chlorphenyl  pentoxazolon  were  refluxed  for  five  hours 
with  ei;dit  ('rams  of  KQH  in  76  ce,  of  water,  A heavy  oily  product  resulted. 
It  was  washed  with  water  and  distilled  nder  diminished  pressure.  The 
boiling  point  was  206-211  at  18-20  m,  pressure.  This  was  probably  th© 


I 

t 


I 

\ 


7 


a«aino  alcohol,  'I’his  00fflv>oi5nd  wia  not  prep&rod  in 

safficleat  (fuantities  for  aaal,TSis.  At  this  point  the  suppl;^  of  phosgene 
gave  oat  and  the  ',vor!k  was  abandoned. 

Attamptad  /'reparotion  of  Thosgeae, 
attompt  was  made  to  prep  re  phosgene  from  GCl^  and  ftsmlag  saXfaric 
aoid.  100  ce.  of  CCl^  wore  heated,  to  brisl?  Ixjlling.  A 2 Ft.  air  oowi^ser 
with  a water  condenser  above  was  used  as  a refltiz  condenser,  130  cc. 
of  faming  sulfuric  acid  excess  .go  ) were  allowed  to  flow  slowly  down 
tiie  condenser.  'The  odor  of  phosgene  was  aiparmt  tet  it  was  not  formed 
in  any  qu  ntity,  Xt  is  probable  that  the  fuming  sulfuric  acid  used  did 
not  contain  30g  Ih  sufficient  excess  for  this  preparation. 
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■.-■UimilT. 

^diilorproje^l  chloroarboaats  ’^ill  condense  witli  primary-  aroiaatic 
amines  to  form  osters  of  substituted  chlor  oarbatainic  acids*  .lien  those 
esters  are  refluxed  vrith  alkalis,  HCl  Is  sr;lit  out  a’ld  ring  ccaivounda  are 
formed*  Taea  these  ring  com:  ounds  are  iUrthar  treated  with  all^ll,  they 
are  hydrollaod,  carbon  dlo:^:ide  is  split  out,  iud  axaino  alcohols  are 
formed. 
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aad  diehloraraJne  ? Is 


fOTTL^r  Is  eolaWfJ  in  wiktor  -cid  latter  \rt  >-5’ ^a{“ 

-dvct  up  ehl'5  inf-  twit©  to  fom  ]:>«tolu^^  «aIr.^viiA<W!5l4>'?* 

'.L'h't-lr  u'no  as  chlor  ■natla-'"  -^^16.  havs  an  advaat^v?^-  '■■  '*  ?Hc  *xaot 

aeiomt  of  ohlorlno  prt^eotit  so^ld  i'irts'j:r'f^ln«<3  and  Ito  st^..|tf.ss?i  of 
e’^lo  -tn**  to  artp'  rea  tloa  jn!;?taro  ecf'.ild  bs  0'-,d®  as  slowly  as  'rslght 
doslrad.  Iso  tho  chlortao  li'b-'imtod  fpoRs  thsso  b'ai»;3i  in  a 

sono'-.’ti  ..t  naaee-it  stiito  ntr?^it  ra'vo  eom^  salsotlvo  action  --blar!  fi*o«  chio.-.  Sne 
wcnild  not  i-ossoss. 
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Ohloriaatioa  of  ihmol* 

94  g.  of  phenol  wore  dissolved  In  one  liter  of  water.  2QZ  g.  of 


ohlor«alae  ^ were  added,  '"he  reaction  was  allowed  to  proceed  at  room 
temperature.  Crystals  of  i'>-toltietio  sulphonanido  soon  began  to  appear. 

.if ter  four  hours  t'ne  s lution  was  filtered  and  thou  e:ctraotad  with  ether 
to  remove  all  of  the  Bulphonamide.  ISE  g.  {97,5^  of  the  theoretical) 


of  crude  p-tolaone  sulphon^aide  were  recovered.  ?he  solution  of  phenol 
was  all:  line  at  this  point.  It  was  acidified  with  HCl  ^nd  an  oil  separ- 
ated and  settled  to  the  bottom,  ^his  wac  separated  from  th©  acuoatis  laj'or 
and  distilled.  n distillatian,  20  g,  of  p-chlor  phenol  nd  S2  g.  of  o- 
chlor  phenol  were  obtained. 

■ Chlorination  of  Aceto-phonone 


An  attecQjt  was  made  to  use  dlchlorsmine  in  ale:diolic  solution 


ijut  the  solution  in  alcohol  was  entirely  too  unstable  and  on  e^iposure 
to  sunlii'jht  or  on  sll^t  heating,  chlorine  was  rap>idly  evolved, 

50  g.  of  aoeto  phonone  ware  pi  cod  in  a flaab  fitted  witii  a reflux 
oondoneer  and  he  tod  to  80®  in  the  direct  sxmlight.  58  g,  of  dlchloramine 
t diSLOlved  in  250  oo.  of  beasena  were  thosi  added  in  a slo^r  stream  throu^ 
a s6£.aratory  fu^el.  The  solution  was  kept  tolling.  The  solution  of 
dlchloramlne  T in  bonaene  must  be  kept  cool  or  dalorlne  will  be  evolved. 
The  refluxing  vas  continued  for  \n  nmr  after  the  addition  of  the  chlor- 
amine. 126  cc,  of  bi;mzen.0  were  distilled  off  arsi  the  mixture  co'led  in 
loe  rnd  salt,  p-Toluene  sulphonamide  crystallized  out  and  w*a  filtered 
offy  and  washed  .’’Ith  a little  cold  benzene.  The  filtrate  and  bonsione 

washings  were  washed  t ioo  with  a cold  solution,  {lOf ) of  h'aOH.  The  sol- 
ution was  then  dried  over  calcium  chloride,  ^'a^'t  of  the  benzene  was  dij;- 
tilled  off  aod  -chlor  aceto  phenone  crystallized  out.  Yield,  40 
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Frlsdel  'in.d  Craft’s  eaction  ith  'Dic^.-lorariiac  t. 


It  ;yas  thcraf^t  that  it  mi'jht  bo  posuible  to  form  the  IT-diphsnjrl 
derivative  of  toluene  p-sitlphoo.arnide  by  treating  dichlora’nine  '1'  -.7ith 
beiiisen© 


76  am  of  AIOl-  jod  200  cc.  of  benzono  ^are  placed  in  a one  liter 
o 

flask.  A solution  of  120  g.  of  dichlora^iiaa  T in  200  oo.  of  honzene 
was  addad  in  ^lall  portions,  'fhere  was  <4uits  a vigorous  roaction,  in 
which  chlorine  was  given  off.  The  reacticm  was  allowed  to  proceed  at 
roon  tecrperature.  ./hon  the  reixotion  h?id  subsided,  the  mixture  was  re- 
fluxed for  2|-  hours.  Vho  reaction  mixture  ^as  p6urad  out  into  cold  water 
and  divided  into  t'O  po  tions.  One  portion  ■vae  acidified  «'ith  sulfuric 
acid  and  steam  distilled.  Benzeae,  monochlor  benzene,  and  toluene  p- 
sulphonamide  ere  obtained  in  the  distillation.  The  other  portion  was 
made  strongly  allcsline  with  "JlaOH  and  steam  distilled.  Benaene  and  wono- 
chlor  benzene  came  over.  In  all,  61  g.  of  raonochlor  benzene  and  269 
g.  of  benzene  were  obtained  In  the  distillation,  indicating  that  none  of 
the  benzene  had  reacted  with  the  dichlorarKiae  ? to  give  the  compound 
desired. 
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thQ  Tnr  tha  compound  <CZy~ 


A ;mjDY  OF  0 ■;','ou?i-'i-:  oiyiLiyi  to  d u, 

, Jmcwm  a:3  T»  l\f  was  mde 
ccMdanslug*  diphejiyl  aainc  TJ'ith  arsenic  t'-lc^^oride.  't  was  thotAg^t 
that  cirall  r carapoumis  irii  ">e  mde  hy  condsnsing  other  corapounda  con- 
taining: tro  phenjrl  fjroui'gs  with  arsenic  t->'l  hloride*  'n  -Tcrl'  stjch 
con -eusations  were  attmpted  <::rith  carhasolo^  ‘bonsidine,  phenantbrene,  and 

dipheiajj'i. 
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:i^e  eondensatlon  product  bet?70<»\  AsClg  and  diphenyl  an^lno  v?as  easily 
obtained  by  merely  treating:;  the  dipaebyl  aT.lns  ?,-ith  the  chloride  either 

Trith  o-^  without  a solvent.  v.  the  cases  where  s solvent  had  been  used, 
ths  solvent  "vas  styleas.  Uie  reaction  vr-^s  as  follO'.'/G: 

’'C/  1 

In  the  present  '-rorlx,  each  of  the  substances  used  was  t - led  in  xyleni 
solution,  md  witaout  a solvent,  aid  in  every  case  without  and  -itn  AlClj^ 

.iS  a catali^tic  agent,  were  no  indications  of  condezisation  iai  any 

case.  In  all  iastaxioos  ^vhere  no  solveiit  was  used,  the  roasc  carb-MUStid 
whan  heatod  with  aICIj,  oi\d  the  ^'irsnlt  .vas  merely  ch  rcoal. 


17 


Condensation  of  Irsenic  Trichloride  with  C^^rl^aj^ole. 

12  of  susliaied  carcazole  woro  .lacod  in  b ssiall  flast  '«dth  13*5  g* 

of  A1G1„  and  heated  In  2?  oil  bath  at  170-1S0®  for  four  and  one-half 
o 

hours,  The  reaction  mixture  was  poured  into  water  and  a amall  amcnint  of 
IICl  added,  Cho  solid  which  separated  on  ing  the  nixturo  into  vrater 


was  filtered  off.  It  was  unch'^nged  oarbaxolo, 

24  g,  of  carbazole  •^sro  dissolved  in  175  ccof  jr^rleae.  27  g,  of  AsClg 

were  added  and  the  mixture  refluxed  for  five  h<7urs,  "^ere  was  no  reaction 

as  ^OTO  h;  the  fact  that  no  HCl  was  evolved.  19  g,  of  AiClg  were  actied 
and  tho  raixture  was  again  roflu.xed,  A soiid  b9p;n.n  to  separate  out. 

After  about  20  hours  no  more  HCl  was  evolved,  “"he  renction  wns  cooIcmI 
and  poured  out  Into  cold  water.  A little  HCl  was  added  ''.nd  the  mixture 
filtered,  Tho  solid  product  was  washed  witli  other  by  grinding  in  a moiv 

tar  unde  other,  The  ether  was  filtered  off,  Tho  product  proved  to  be 

carbon, 

AsCI-7,  A1C1„  'Uid  carbasole  were  also  heated  together  in  molecular 
projK)  tione  without  a solvoit.  In  this  case  also  the  mixture  carbonizod, 

Coadene  tion  of  Arsenic  Trichloride  with  ' eni^ldine, 

> \ 

Practical  benzidine  was  purified  ’by  dissolving  in  the  theoretical 

amo  of  20,;  KOI  and  then  precipitating  with  ITaOE,  The  substance  thns 
obtiinod  was  dJried  In  an  electric  f-umace  at  90-100®. 

20"*,  of  benzidine  were  heated  on  an  oil  bath  at  150®  with  20  g.  of 
AsCl^  for  four  hours,  The  mixture  was  then  treated  with  lt>0  cc,  of  water 

A 

and  2 cc.  of  concentrated  riCl  were  added.  The  arsenic  was  precipitated 
while  hot,  with  HoS.  The  As^S^f  was  filtered  off  ««rid  tho  filtrate  maclo 
alkaline  with  UaOH,  Thero  was  a copious  precipitate  whi  h proved  to  be 
benzidine,  ilolting  ' oint  124-12r''>.  It  was  soluble  in  7C1  a7:d  insoluble 


i 
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in  an  oxoess. 

20  g,  of  bonaldine  wore  dissolved  In  100  cc,  of  atjrloao  and  brougjit  to 
belling  tinder  n roflu2i  condenser.  20  g.  of  AsClg  were  added  drop  by  drop. 
In  this  case  also  the  bensidine  was  recovered  -tmchrincQd.. 

!Tho  above  condensations  with  bensidine  were  attenptsd  nsing  A1C1„ 
as  a catalyst,  th  bothi  cases  tho  misrture  carbonised. 

Oondensi\ti  ns  of  Arsonio  trichloride  with  li0nant?irene 
and  21 phenyl. 

Exactly  similar  reactions  wore  attsnpted  •'•ith  dii)henyl  and  with 
phenanthrene.  In  all  oases  tho  resnlts  were  sicsllar  to  those  obtained 
with  carbazole  and  ben'^idine. 


'J 


I 


Condon  sat  ions  betrveen  AsClg  and  varloas  ccrapoimds  contain4:ag  t’c-o 
phenyl  gi*oups  were  trlod*  i t inis-^t  be  o:  pedtad  tb  it  frA*o  moles  of  HCl 
would  be  split  out  giving  a five  or  a six  3<anb©re.l  rini>:  with  an  arsenic 
atOTtt  in  the  ring,  The  condensation  ’•fas  tried  ?/lth  carbazole,  beneidine, 
phtiiianthrene , and  diphenyl.  There  was  no  condanoation  In  any  case. 


.jNMBsnv  Of  tamuK 
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THS  PB.::;PARAT-vOK  op  T'vOPIC  AOID  M THi:  CATALYTIC  HS-^ifTO^TOlI 
OF  FpRBiYI  v’lC'SIYL 

^ «isliceuua  h^B  prepared  tropic  acid  by  tho  redtictioa  of  phenyl  formal 
acetic  aster  -.vita  sodixim  aTialgan*  - ”'he  objsct  of  this  rosearoh  vras  to 
parfona  the  reduction  catalytica:ly  hydrogen  as  the  rsducing  agent 

and  platinum  blaclc  as  tho  ootalyst, 

,'no  ethyl  ester  of  foimyl  phenyl  acetio  acid  was  prex»arod  h^r  the 
same  method  used  by  iGllcauus  for  the  i)reparation  of  tho  methyl  oster, 
r^thyl  formate  was  uaed  nstead  of  methyl  foimate  and.  ethyl  phenyl  acetate 
instead  of  the  methyl  ester.  he  yield  was  ’69  f of  tne  theoroticai. 

'fho  boiling  point  was  157-165  at  SO  tan. 

10  g.  of  tho  formyl  phenyl  acetic  ester  wore  dissolved  in  7o  cc. 
of  alcohol  and  ^aken  for  66  hours  wife  one  gram  of  platinum  black  in  an 
atmosphere  of  hydrogen  under  oO  lbs*  pressure  per  squaro  inch,  ilo 
roduction  took  place.  This  was  shown  the  fact  that  no  hydrogen  was 
absorbed,  the  pressure  remaining  constant  thrfjug^iout  the  entire  time* 
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